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Software and computing

S/w & C coordinator
D. Rajaram (lIT)

Online Group Manager

P. Smith (Sheffield)

A

\

Offline Group Manager

A. Dobbs (Imperial)

Controls & monitoring
P. Hanlet (lIT)

«Online Monitoring - OnMon

«Online Reconstruction - OnRec
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[Warwick post-doc from Jan15]
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« Online Monitoring - Provides an immediate, low-level diagnostic
monitoring capability for all DAQ hardware. Monitors DAQ
performance and allows individual channel-by-channel assessment
of detector behavior.

« Online Reconstruction - Provides real-time physics information
during data-taking, immediate feedback to experimenters, and a first
look at analysis quantities. Includes a fixed set of histograms filled
during data-taking for checks of data quality, beam dynamics, and
detector function. Necessarily interfaces with the MICE Offline
Software.

« Controls & Monitoring - Provides controls and monitoring of all
MICE systems including the beamline, detectors, MICE channel,
environment, and facilities; also audible alarms, data archiving, and

remote read-only access
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OnMon/OnRec Process oSO ey

DAQ |
‘ INPUT ‘ ‘ InputPySpillGenerator | ‘ InputCppDAQOnlineData |
spill N spill N
“MapPyGroup MapPyGroup
i MapPyBeamMapper MapCppTOFDigits
MAP ‘ MapCppSimulation ‘ MapCppTOFSlabHit ‘
MapCppTrackerDigitization | MapCppTOFSpacePoints
(spill N)' (spill N)'
In-memory In-memory In-memory
cache cache cache
REDUCE ‘ ReducePyDoNothing ‘ ReducePyTOFPlot
OUTPUT | OutputPyJSON ‘ ‘ OutputPylmage
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OnMon/OnRec Process 5ot

DAQ |

Input‘

spill N-1  spill N spill N+1

Calarv
parallel Transform | Transform @ Transform
transform | 1] | 1] |
execution | | | | |

(spill N-1)' (spill N)' (spill N+1)'
document-oriented 6

database : histogram
Merge ‘ L mergers
web Ty @092 —
front-
end

Web front-end ‘
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Online Monitoring

ToF hit profiles

CPU monitor
parallelization
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C&M Organization
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C&M
Environment Facilities Beamline Detectors CE b ctnies
Channel Computers
=Temperature =Water flow =T arget =L uminoscity =555 —HeartBeat
=Humidity —Water pressure =Decay Solenoid =CKOV =CCs =Flectronics crates
=B arometry =(5as flow =Proton Absorber pToF =Absorber =VME crates
=B —Field —(5as pressure =Magnets =Val = Cs =UPS
=ODH =A/C =Diffuser =EMR =Radiation shutter
=Radiation =Vacuum =Beam Stop —KL -RF
—Water leaks —Electrical =T racker =Gas/Vac volumes
—Radiation
Item
Documentation I0C | |GUI(s)| | State ALH | |Archiver| | Test
Machine Suite
11/28
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xiliary rack (Tracker & Diffuser)

X FC & SS Control & Instrumentation racks
g%/ ?::EEzEm 2 GEN/AC

s R5.2)

8
| FC & SS Power Supply racks
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SS Instrumentation, PSs, & Energy Absorbers

To be delivered to RAL next week
14/28
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Vacuum & i
Compressors

— A
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Installation - Trackers  “usiet.

Tracker integration
e Interlocks complete

¢ Initial connections to
instrumentation

s © 310Cs

e DL: interlocks,
instrumentation,
compressors

e 1 for TKU 1553 controls

e 1 for TKD 1553 controls

e user interface plan
developed and
implementation in
progress

e state machine

%< development in progress
16/28
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Installation - Detectors "'~

| e University of Geneva team
e DL installed new EMR rack
e October - installed EMR equipment into rack

e work incomplete due to some equipment not
working

e work in progress for:

rack power control

HV control

LV control

VME monitoring

detector volume & rack temperatures

é 1 e ToF team
e October - ToF1 shielding plan finalized
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Cable Management
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SS & FC
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e Production version of epics
e New paradigm for I0Cs

[= /home/epics/epicsPRO/Config/opi/edijuPsmon.edi Cox

[ ] [ ) MICE UPS Monltoring ] Proton Absorber Control o x
. [ Device Mame: “TCWIST-CM"
UPS status : Online Online Online Online Online Online ,‘I_ ,‘I_ o0
Charge on UPS battery: 10000%  10000%  10000%  10000%  100% 100% Release date: "August 2012"
LosdonUPS: 5% 109%  ma% %1% 00%  00% = (= P Address: 172.16.246.155
UPS baters R T 132000 414000mis 210000 462000 4094w 1980 = Subliot Addross: 255.955.255.0
° ° ° VolsgoonUPSbatters: 217V mav AV w3y ey ameov E E Gateway Address: 172.16.246.254
IpwAColge: 204V 26V 2e0V  Zwev 00V 00V MAC Address: 00 04 A% A 11 3
OutputACwotage: 200V ZRGV w00V zmev w0y 200 & | G
. Stomparare: 2110 28 mec  mec  me  ac I [
[Exit | o o o o s I :::gg

57 bar Supply air pressure

10bar ReliefIN air pressure

1.0 bar_Relief QUT air pressure

' Timit P Absorber

. S O e r p Absorber Switch Switches

29mm Up value 1 Open

a9mm Up value 1 Open
/home/epics/epicsPRO/Config/opi/edl/diffuser.ed] 53mm Up value 0 Closed

15mm Up value 0 Closed

29mm Downvalue 0  Closed

49mmDownvalue 0  Closed

p Absarber
53mmDownvalue 1  Open o
15mmDownvalue 1  Open

IRIS Total
MASK RadLen

Diffuser

@ Line Pressure
@ Remote
@ Power

o] 1SISMon _ o x

ISIS Beam Losses v  ISIS Current

Busy: IRIS 4 closing

e Diffuser
e Vacuum
e FC2 State Machine -'?: Scab | .
e ISIS beam loss

0.000 u,
0.000e+00 protons
[ Beam Losses
Y s7-3: 25718V
S7-4: 1438V
88-1: 3412V

V Sector 7-3 Threshold
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Higher Level Operation S

With installation/commissioning of the new controls
HW (DL), the subsystems must be able to operate
together, share resources, and not adversely affect
each other. These are handled by:

e State Machines (SM) for each major subsystem
¢ Run Control (RC)

Pierrick M. Hanlet — 6 December 2014 20/28
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P
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Subsystem Owners must enumerate the states and provide
for each state: —

1)Descr.||?t|0|.1 of state k

2)Transition into state >

3)PVs of interest :

4)Alarm limits for PVs e - —
5)Archiving features for PVs 8 e, :
6)AutoSMS (auto dialer) flag | | F .
7)Hardware interlocks B =
8)Software “interlocks” (enables) i

eRequired for each state

Stored in the CDB «States static/dynamic

eTransitions manual/automatic
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Beamline & Channel SMS OF TECHNOLOGY

Target Ty , CKOV = Cerenkov detector  GVA1 = Scintillator counter k
LA e onineo) e TFACKEr SM «SSU SM

/ | DS = Decay Solenoid LM = Luminosity Monitor
ISIS ). ! DSA = Decay Solenoid Area  Q = Quadrupole magnet
.. {  EMR = Electron Muon Ranger TOF = Time of Flight [ ] P I D S M
LM 5 / [ ]

/s 4,,7//Q1-3 D2 Q46 Q-9 TOF2 KL .

GVA1 TOFO CKOVa,b TOF1 EMR

eTarget SM
DS SM
.Beamline SM

22/28
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Pumping Cryocoolers L.He Filling
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e ‘ ‘ P " ep 5 rin g for M ock Data Run OF TECHNOLOGY

o Commissioning meeting

e Mock data run 21% January - welcome focus for
C&M

 Need functional:
« BeamLine
e PID
e DAQ

e RunControl
» State machines for BeamLine, PID, and DAQ

« Biggest challenges are EMR and RC
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Step IV Operations  "““wsicte

@ Vvacuum @ Vvacuum @ Vvacuum
@ Compressors @ Compressors @ Compressors
@ Cryogenics @ Cryogenics @ Cryogenics
@ Pressure @ Pressure @ Pressure
Power Suppl Power Suppl Power Suppl
. PRYY Pierrick M. Hanlet — 6 Decernigg %14 . PPIY 25128
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Run ContrOI OF TECHNOLOGY

Checks readiness of all required subsystems

Serves to control
Beamline magnets, target, diffuser, etc.

Particle ID detectors

Trackers

Absorber(s)

Channel magnets power supplies
RF (Final MICE configuration)

Integrates:
Beamline
DAQ
target
tracker

absorbers
S C ma g nets Pierick M. Hanlet — 6 December 2014 26/28



Start Run

RunControl

query
operator

User Input

State Machine interface

ILLINOIS INSTITUTE‘[&.
OF TECHNOLOGY

with RunControl

User Control
g i TaTal Fe n
check ’ , set ' ’\

beamline ady Ya' Ready Y
readiness

Comment

check
detector cady ¥ ady ¥ RunControl Start DAQ
readiness

User Ci ntrol Read Config

check I

channel R
readiness

RunControl. RC need only check state of each
system to ascertain equipment status. 278
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J' / Conclusions OF TECHNOLOGY
. Much progress since [ast MAP CM

o Integrated HW plan in place and being carried out

e Priorities drive schedule

« Hardware installation progressing

« State machines and Run Control progressing

e Intermediate milestones help keep focus on the goal

28/28
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